Dopamine-independent and adenosine-dependent mechanisms involved in the effects of N-methyl-D-aspartate on motor activity in mice.
The involvement of dopamine and adenosine mechanisms in the motor effects of systemically administered N-methyl-D-aspartate (NMDA) was studied in non-reserpinized and in reserpinized mice. In non-reserpinized mice NMDA induced motor depression (with 8, 25 and 75 mg/kg i.p.) during the first hour and motor activation (with 25 and 75 mg/kg i.p.) during the second hour after its administration. The non-selective adenosine antagonist, theophylline (3, 10 and 30 mg/kg i.p) induced motor activation during both 1-h periods of observation. NMDA-induced motor depression in non-reserpinized mice was antagonized by theophylline. Higher doses of theophylline were needed to counteract the motor depressant effect induced by higher doses of NMDA. The motor activation induced by NMDA and theophylline in non-reserpinized mice was not additive and theophylline did not enhance the motor activation induced by high doses of NMDA. Both NMDA (25 and 75 mg/kg i.p.) and theophylline (10 and 30 mg/kg) induced motor activation in reserpinized mice and, when coadministered, NMDA counteracted the effect of theophylline. NMDA (8 and 25 mg/kg i.p.) antagonized and theophylline (3, 10 and 30 mg/kg i.p.) potentiated the motor activation induced by the non-selective dopamine agonist, apomorphine (0.1 mg/kg s.c.), in reserpinized mice. In reserpinized mice, the non-selective dopamine antagonist, haloperidol (0.5 mg/kg s.c.) antagonized the motor activation induced by apomorphine (0.1 mg/kg s.c.) and the induced by theophylline (10 mg/kg i.p.) and did not modify NMDA-induced motor activation.(ABSTRACT TRUNCATED AT 250 WORDS)